The basis of pathophysiologic benefit of revascularization is improving the function of viable myocardium 37 . Early coronary re-canalization helps to survive the viable myocardium and improve global LV function and survival 46 . According to the studies in patients with CAD and LV dysfunction, the disease outcome can be improved with surgical revascularization (CABG) or PCI 37 . PCI in patients with preserved LV function and optimal medical therapy doesn't reduce the cardiac death and MI, but it decreases the need for other procedure and the risk of angina. Its effect on LV systolic or diastolic function is not clear 31 . PCI has been used increasingly for revascularization in ischemic heart disease (IHD) patients. In most of the studies, the primary PCI, criterion such as ejection fraction (EF), diastolic function and the wall motion or chamber sizes has been investigated. But result of previous studies in related area, about elective PCI, has shown unequal viewpoints 1, 6, 13, 27, 30, 32, 39, 41 . Intervals between MI and PCI, basic left ventricular ejection fraction (LVEF) before PCI and global condition of the patients affect the result of PCI. Angina occurs when there is regional myocardial ischemia caused by inadequate coronary perfusion and is usually but not always induced by 
increases in myocardial oxygen requirements. Cardinal features of chronic stable angina include complete reversibility of the symptoms and repetitiveness of the anginal attacks over time, typically months to years. New, prolonged, or recent-onset symptoms are characteristic of unstable angina 12 . In chronic ischemia, myocardium is supposed to suffer and there is suppose to changes in myocardium eventually the left ventricular function 51 . In the cardiology practice the assessment of left ventricular (LV) function is of paramount importance. Clinical decisions regarding medical management, revascularization, and valve replacement often rely on its accurate assessment. They are very reliable in measuring the outcome of various cardiac and coronary procedures and also carry important prognostic indications.
Two-dimensional echocardiography and Doppler echocardiography remain the most important diagnostic tests/tool for the evaluation of left ventricular function. Compared with other imaging tests, echocardiography is portable, biologically safe, and cost-effective.Tissue Doppler echocardiography utilizes the modifications of blood flow by Doppler technology which calculates the velocity of myocardium segment by segment. This study aims to compare the various echocardiographic parameters and gives stimulus to formulate a echocardiographic guideline, which parameters to be practiced routinely and which parameters are needed at which period of time. This study will also strengthen or refute studies which have focused the newer parameters like myocardial function.
Materials and Methods:
Having obtained permission from the Ethical Committee of University Cardiac Centre, BSMMU, Dhaka, Bangladesh, this interventional study was carried out on patients with chronic stable angina undergoing percutaneous coronary intervention in the University Cardiac Centre, Department of Cardiology, BSMMU, Dhaka. After the selection of the patients in the study groups echocardiography of 2D, M mode and Tissue Doppler study were done. A variable frequency phasedarray transducer (2·5-3·5-4·0 MHz) was used for twodimensional, M-mode and Doppler imaging.Standard Doppler echocardiography was performed on the subjects in partial left decubitus position, by Vivid 
Results:
The present study intended to determine the impact of PCI on myocardial function in patients with chronic stable angina included a total of 40 patients. The myocardial function parameters were assessed by 2D, M mode and TissueDoppler echocardiography before PCI, 48 hours and 6 weeks after PCI. The findings of the study derived from data analyses are presented below:
Age distribution of the patients shows that 40-50 years age group comprised the main bulk (60%) followed by < 40 years (20%),50-60 years (15%) and 60 or > 60 years (5%). The mean age of the patients was 46.4 ± 6.5 years and the minimum and maximum ages were 36 and 61 years respectively (Table I) . Majority (95%) of the patients were male giving a male to female ratio of 19:1 ( Fig. 1) . Fifty five percent of the patients were businessman, 30% serviceholder and the rest 15% were engaged in diverse occupation (Fig. 2) . Over one-third (35%) of the patients were of normal weight for their height, 60% overweight and 5% obese (Fig. 3) . Chest pain on exertion was the predominant complaint (95%), followed by shortness of breath (85%), fatigue (70%) and palpitation (40%). Ten percent patients had headache and 5 were asymptomatic (Fig. 4) . Ninety percent of the patients had smoking habit diabetes, 15% diabetes, 70% family history of CAD and 35% past history of associated illnesses (Fig. 5) . Left ventricular end diastolic dimension (LVEDD) before PCI was 53.8 mm which did not experience any change 2 days after PCI, but a significant reduction was noted 6 weeks after PCI (P < 0.001). Similarly no change was observed in left ventricular end systolic dimension (LVESD) between 24 hours before and 48 hours after PCI, but a significant decrease was evident 6 weeks after PCI (p < 0.001). LVEF did not exhibit any change in the interval between 24 hours before and 48 hours after PCI, but significantly raised 6 weeks after PCI (p < 0.001) ( Table II, Table III and Fig 6-8 ).Tissue Doppler Imaging (TDI) shows that there was insignificant improvement in Em, Am and Em/Am ratio 48 hours after PCI. But there was significant improvement of the same parameters at the lateral mitral annulus 6 weeks after PCI (p = 0.044, p = 0.036 and p = 0.021 respectively). While DTm did not experience any change 48 hours after PCI, it exhibited significant change 6 weeks after PCI (p = 0.018). But no change was noted during the interval between 24 hours before and 6 weeks after PCI in terms of RTm and Sm peak velocity (Table IV, Table V and Fig9-14) . Q-wave increase from 7.0 cm/sec before PCI to 7.2 cm/sec 48 hours after PCI and 7.5 cm 6 weeks after PCI (p < 0.001).
Percentage of strain decreased from -15.0 before PCI to -15.4 6 weeks after PCI (p < 0.001) and strain rate from -1.3% before PCI to -1.4% 6 weeks after PCI (Table VI, Table VII and Fig 15-17) . 
Discussion:
The present study was aimed at determining the impact of percutaneous coronary intervention (PCI) on myocardial function assessed by tissue Doppler echocardiography, and our target also was to find out if after PCI longitudinal and circumferential myocardial impairment improved or not. The potential of tissue Doppler-derived Measurements TDI is a promising technique in the evaluation and follow up of patients with ischemic heart disease. Myocardial hibernation represents chronically impaired myocardial function, which is fully reversible upon reperfusion 20 . There was significant improvement in E-wave, A-wave and E/A ratio at the lateral mitral annulus 6 weeks after PCI (p = 0.044, p = 0.036 and p = 0.021 respectively). The deceleration time (DTm) also exhibited significant change 6 weeks after PCI (p = 0.018) which is consistent with Diller, et al's (2009) study. They examined twenty-four consecutive patients with chronic stable angina and preserved systolic left ventricular function who underwent PCI; patients had PW-TDI and conventional echocardiography before PCI, 1day, and 6 weeks after PCI. The results of their study showed that the systolic peak velocity improved in the septal, lateral, inferior, and right ventricular areas (p < 0.05 for each), but insignificant trend toward an improvement in the posterior wall (p = 0.06) was found 17 . Consistent with findings in the present study Rashid (2012) showed that there was highly significant increase in systolic myocardial velocity S wave at inferior, anterior, septal, and lateral walls of LV, and also lateral wall of RV at 1 day, and 6 weeks after intervention, while it was insignificant at posterior wall of LV.
In the present study there was significant increase in LVEDD and LVESD with consequent improvement LVEF after intervention. Diller, et al. (2009) showed that the early diastolic velocities improved at all sites (p <.05 for each).
The most pronounced improvement occurred in the septal area 17 . In this present study, results are in agreement with Hashemi et al. (2010) They studied thirty patients who had single vessel disease (LAD disease), and underwent elective PCI providing that their systolic ejection fraction was > 40%. All patients had pulsed wave TDI performed before PCI and 48 hours and 3 months after PCI; their study showed significant increase of early diastolic E' wave of the septal angle of mitral valve annulus (P value <0.05) 25 . In our study there was a significant increase of E'/A' ratio at the lateral angle of mitral valve annulus after PCI (p < 0.05. In Rashid et al's study there was a significant increase of E'/A' ratio at the lateral angle of mitral valve annulus after PCI (p < 0.05), but there was insignificant correlation between E'/A' ratio at lateral angle of tricuspid valve annulus before and after PCI, but our study did not include this parameter. Hashemi, et al. (2010) showed significant increase of E/A ratio of septal angle of mitral valve annulus after PCI (P value <0.05) (Hashemi et al. 2010) , this is because they selected only the patients with LAD disease.
In the present study there were significant differences in all conventional echocardiographic measures (LVEDD, LVESD and LVEF) between baseline and 6 weeks following PCI. Diller and associates showed that trans-mitral and trans-tricuspid flow Doppler parameters and ejection fraction failed to reflect any improvement 1 day after PCI and 6 weeks after PCI 17 . In Rashid's study there was an insignificant relation among all conventional echocardiographic measures from baseline to 6 weeks after intervention, although similar agreement was lacking in study done by Carluccio et al. (2006) , who reported that left ventricular volumes and contractile dysfunction as assessed by conventional echocardiography improved 8 ± 3 months after revascularization in patients with impaired left ventricular function. This is the difference between our study and the study done by Carluccio et al. because we selected the patients with preserved systolic function, and may be due to short period follow up in our patients (6 weeks).
Conclusion & Recommendation:
From the findings of the study it can be concluded that Tissue Doppler echocardiographic indices Strain, strain rate and Q analysis can detect the early changes of improvement in the left ventricular myocardium in patient with chronic stable angina after 48 hours of PCI . Other 2D , M mode and tissue Doppler echocardiographic indices showed improvement after 6 weeks of PCI .This small scale study may play a pivotal role in making a more conclusive large scale study.
